Under continuous flow processing, 45 mL of dispersed solution of MWCNTs in a syringe pump was delivered over 1.67 h into the VFD with the tube rotating at 7500 rpm (flow rate of 0.45 mL/min). A G band shoulder was observed at 1629 cm -1 when decoupling VFD processing from the irradiation with the laser (Fig. S1h) , which represents induced structural disorder. 1 In contrast, the high mass transfer in the VFD dissipates the heat, and thus the breakdown of MWCNTs is more controlled as evidenced by highly ordered G bands (Fig. S1g) . After being processed at or above the laser power of 350 mJ, the as processed liquid was purple which turned yellow after four days at room temperature. The control experiment of H 2 O 2 alone processed at 7500 rpm at a laser power of 450 mJ (laser irradiating the jet feed) generated nanoparticles. SEM/EDX on these samples showed the presence of iron, chromium and nickel which was not detected in the as received MWCNTs (Fig. S4a) . Fig. 5b and 6b ) extracted from three randomly circled areas showed typical graphitic spectrum but processing with the laser operating at 532 nm (Fig. S5, Table S1 ) showed lower CD formation and poorer sample homogeneity relative to those prepared using a NIR laser (θ 45º, 7500 rpm rotational speed) operating at 1064 nm (Fig. S6) . In addition, a significant increase in the background intensity was evident for the CDs obtained from NIR laser (Fig. S6b) Even though the conversion rate was considered to be the highest at 0.1 mg/mL, approximately 20% debundled CNTs were still evident under SEM while investigating the entire wafer surface (Fig. S7b) . Photoluminescence is one of the classic signatures of CDs and their intensity largely depends on the sample concentration. 4 The twice laser-VFD cycle processed sample showed a much higher intensity (11.8 times) than one cycle process one. There are a number of reasons for generating two types of emissions for the CDs, as summariesd in Figure S9 . We note that MWCNTs dispensed in the syringe pump in aqueous H 2 O 2 using a magnetic stirrer, prior to injecting into the VFD, showed significantly higher I D /I G ratio (1.34) compared with as received material (1.19) (Fig. S1) which is indicative of more defects. However, any oxidation inside the mixing syringe prior to delivery to the VFD tube is likely to be random, because of the bundling of the material (Fig. S1b) , resulting in a non-uniform distribution of defects on the MWCNTs (Fig. S10 ).
Oxidation will also occur from the progressive interaction or chemisorption between the MWCNTs and free hydroxyl radicals (HO·) generated by the NIR laser, with the shear stress in the VFD possibly resulting in bending of the MWCNTs, like that established for SWCNTs, 2 and hypothesised for the slicing of MWCNTs, encouraging further oxidation by attack of C-C bonds under strain, and the high mass transfer in the dynamic thin film in the VFD. 2 Reaction with HO· can lead to disrupting the π-electron network of the CNTs structure, cracking and unrolling, which can also be facilitated by increasing the temperature. 5 In the present case, the NIR laser will result in heating of the nanotubes, with the heat rapidly dissipated under high mass transfer conditions. Cell cultures and toxicity. The cytotoxicity of the samples was evaluated by MTT assay. Briefly, skin fibroblast CRL2076 cells were cultured in Iscove's Modified Dulbecco's medium (IMDM) supplemented with 10% fetal bovine serum, 1% penicillin, and 1% streptomycin under a constant temperature of 37ºC, 95% air and 5% CO 2 humidified conditions. The cells were harvested by trypsin/EDTA solution and were resuspended in fresh complete medium before plating. 1×10 5 skin fibroblast cells were seeded in a 96 well plate and cultured for 24 h.
After the medium was removed, cells were treated with CDs at different concentrations of 0, 12.5, 25, 50, 100
and 200 μg/mL for additional 24 h at 37ºC. Then the medium was removed and cells were washed thoroughly with phosphate buffer saline (PBS) three times. Thereafter, the cells were treated with 0.5 mg/mL MTT followed by 37 ºC incubation for 4 h whereupon 80 μL of 20% (w/v) sodium dodecyl sulfate (SDS) in 0.02 M HCl was added to each well to dissolve the formazan crystals formed. The plates were kept in dark at room temperature for 17 h.
The absorbance of the formazan product was measured at 570 nm with a reference wavelength of 630 nm on μQuant Automatic Spectrophotometer (Bio-TEK instruments, NSW, Australia). At concentrations ranging from 12.5 to 50 μg/mL, more than 90% cell viability was achieved and the cellular morphogy was maintained posttreatment. These results revealed that a low dose of CDs had good bio-compatibility and low toxicity. 
